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(54) GROWING METHOD FOR NITRIDE THIN FILM 

(57) Abstract: 

PURPOSE: To provide a nitride silicon thin film and an 
oxide nitride silicon thin film which have a low 
hydrogen-containing volume. 

CONSTITUTION: By a method of vaporizing nitride 
silicon and oxy-nitride silicon thin films TEQS 
(tetraethoxisilane) is reacted with nitrogen in a 13VD 
device, having a parallel plane type. A high-frequency 
electric power signal having a frequency of 13.56 MHz is 
impressed to an upper part electrode plate 12, and a 
low-frequency electric power signal having a frequency 
range of 100-400 kHz is impressed to a lower part 
electrode plate 14. A degree of nitride for the thin film to 
be formed can be changed by adjusting the electric 
power values which are impressed to the upper and lower 
polar plates 12 and 14. 
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^KS^&iWjnu Hie, 

(S i (OC,H s ) .) (N a ) J:®S 

l_ffif*®3l lWiBr=— A-£r* ffftl 1 0 0«m 

6 ] fltrlES5««E«^fS#^ 13. 56MHz 
m&m. 7 ] WCMftlAffif^ 100M400 

[ W*^ 9 ] BSfBteJS&m^-as 100M400KH 
[S*510] ffJfBTffillT'u- b«r«ft4 0 OSKSt 

&i§ifl1-S*9fB^ b 7^ h * >£>$f£fias 1.8s 
c c m-Cfc (? . at^^^oM** 5 5 0 0 0 s c c m~X?$> 

srt t -rzm&m 1 laf^*^**©/**** 

TO12] mSfi^h^^b^^^^tmmi:^. 

Si (OCiH,) 1 +N.->Si.N r O.+CO. 
+ H.O 
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[ft*^13] mffBCVDi£»l*l©JBE;/j£2. 
4. 2 h— /KOra^*g«PUfcr tSr#®i:-t-Sgi*3Bl 

HWBTfllT'V'- b **Pf» U 

f h7i b*i^9>^RU ? ^§$i©^*t£«*&U 

ffilECVDSSWi-e. 

Si (OCiH ( ) 4+N.-S i,N,0,+CO. 
+ H,0 

i 5 ] muimm$tnjjm-%-i> i 13. 5 6 mh 

z<OJliS^Sr*-rS-iSr^mi-r5f«^l 4|B«© 
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c c m\£^ S.TJ ! HtFlB^^©iSft*?r 5000sccmtL 

/Hew* tfci i SrWi t5»*B l 4R«G>*ffc;4fc 

HufB±ffl!l^ p MU3. 5 6 MH z 
1 0 0 17 y h ©ffi jaSE«A«-§-SrBPJH U 
HJflBTffll^U'— h(U 0 0 7!fM4 0 0 KH z 

8 0 0 17 hOffi««[«A«-g-SrBttPU 

X h ^r->->^ >-^r 1 . 8 s c c m<DffimX\ RU 

50 5 0 0 0 s c c raO»i"C«l, 
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mrfSCVD^Srt-e. te^SiS 

Si (OCHs) «+N»->S iiN T Or+COt 
+ H,0 

4. 7^«Stt»fl«L, HM&ftl 
[OOOl] 

[0 0 0 2 J 

^<O^^X^^f!jfflL^S&^>^ (plasm deposi 
ted) tt^iK«lR^HMl^*»M^2m^tt^]* 

S*»ffc;4ft (^yay--h7^K: silico 
n nitride ) i*. BFf^^>t>T^#Jtt (^9$^ : crack ) 
&TJ*«£^ 9 : scratch ) »Hu thy^A 

/V (conformal ) 9:SttBf£ C*^ 3>:/;&'*W- v> : st 
ep coverage ) , I^M^XgM1#tt§^Ift lc J; 

;*-3r1M K : silicon oxide ) ttffiR«*«r^rl-£3&*. 

So ^Oltft. "S&JS W'fA' ■ * : double met 
al )SLS I (VLSI) 

✓^^-v- a ^JB^W^icffiffl-t-s r t s^®& 
*MSrSBbfcte*. ^X-rCVD (PCVD) KiS 
tt&TH£X (5/y3^'t*^h5^K: silicon ox 
ynitride ) Srffiffl-C# £ 4: *Sfod»ofc 0 

[0 00 3] *{bSSIXWMa'fb^*<!07K*-&*4tt. 
V^i*nt>iS5V^4:dS#V\ S i H* s NH 3 . N 2 <7)^ 

/fcfttelc<fc5ffift:3£*«u *ig£:3 0Jj^%£-e^pr 
5^tm5o — Jttfctt* MOS (AJlifcft 

I C*!3fi3R*tt, gft^VMOSFET (MOSM 
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»bfc0>a*-**J»fr (tfV K : bonds ) KfiHi-S 

[0 00 4] ^9X^«j|jSfete J: S»KS*»JR©** 

tes Sltfr (l^T^^yh :reactants ) oi tt 
*3R^V (SiH*) Srffiffli"Sr4:"C*>So *fc. 

S, fc#x.&*LTV*S. N Fs N SiH 4 , N 

M-TSo 
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5 ft— SUHSBR (t^TA- • 7 V ? ^ : dual fre 

quency) SrJBvyfc. TfrTOfflC VD^g^rfUffl-T So * 
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barrier ) Klflkft/TV^So 

[0009] mwkft<Dmmk&m<z>&i*&7u— mci=p 
Jnr -5 fenx/fe « r«a o jt ^ ± 9 ** s © -c, 

^zmmtyozfez^ k&^&^&Zo #»9itts te 

?>f S i 0.3ftS«?**ttTb*5OSrBSCfc»l^ j£g 
*t::fi*«:#*U< tt5 0 0 0 sc c m<Z)BS^*"?<JM& 

— ^xesrSft i i o otf-es'JfflicfToTt ±v^s. r 

[0 0 10] #S8WfcJ:*tHt* SMKS*XH«*fl^* 

s 0 *^Hl!^^fe^a<sv^fca^fc*xtti^« 

•TSCirte&v^ 
[0011] 

[0 0 12] *369itts 79 • ji^m/-* hCVD 
(PECVD) tCcfcS. (nitride ) SW^V 

ftfb4bffK (okynitride films) Oj««;frt6 
») fcBW£. PECVD#i:J:oaYb«»IB*»«-r6 

fc«>Ofie*0^j5fe"t»tt, SiH< , NH 3 & 

S i H 4 AWNH,©ftt><9^S i (OC. 

H 5 ) * W^hatxf;Hpt,f 

^: TEOS) JEfc* JtWr/U—h <±» 

OS) RVTfll^^b (T»««) KifltiraSitSmA 
fc»*> 9 4 < ■Mt^RJ««:3£E ITSiO, &1»tft IT 

#*b<tt5 0 0 0 s c cmtV^^it^t^o 
*^i^iV«|g^«t5t^^TEOS (T^h 

So 

[0 0 1 3] S i (OCiHi) «+N,-»Si,N, 
O. + CO.+H.O 

tt^at**— smftWF-rsn 
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os©»aftw»UTt>*^**iiittai»uftv\ u 

[0 0 14] ttftttAOWttfbto]«lR»AJI$«d^«> 

C VD y T^^ (Novellus Concept One PECVD reacto 
•xy/N^hCVD (PECVD) ^ffi£$fcJ!iUTV^ 

s 0 r^PEcvDyr^^it W^SWirb 

10 T-n^tfSR. E. ^Vfl&O rpECVDift 

^ (RF Bias To Control Stress and Hydrogen in PECV 
D Nitride ) J (#5® I. E. E. E. (*B«&« 
-7-^) V. M. I. C. ^SO^M, 1 988^6 

[0015] liwftfar/w ^y ^^>-v— 1PE 

CVD^f 1 0O-M*ritf-^t« ^PECVDi 

frfc-bflO^v— h l 4£^t-S&S^2:>(ig;tTi^So * 

S i,N f O.»c*5JtSfi*©«o COffil-Ctt. 0 
^x^3. 0^y ^4^oJ:t^0^ z ^2"CfcSo ) fit, 
C vr>^M<0±T<D^u— h<£>M£l w^wSr^g-fS ~ 

So m^u— h<D?$m&, »*u<tt*&5>f ^ (i 

2. 8 mm) 9 . feaSrtOjSE^tt, 3 h—fr<DJE 
30 V\> 

[0016] aft*xtt»aft«©«Bi*s«**ix5 v 

•fe^ 1 2 J:fc:eiM-$ 0 "HUh/l"- M 2«r, ffi^JS 
1 6 JJiSBR-f 6. i Tflll^V- 

*<0/SSERS:. 10 0M4 0 0KHz©R»fti:U 
TlB^u— KSr»«:4 0 0«K:i»»-r5. 

OiaftSriffSi:. &ffc£ (IP^^K^^^^S) ^ 

[0017] hut, nm®. (r f> mti 

M:aaS*5fc»©»«7^;i/* 181: 

3. 5 6MHz©»«***f 5Kffl««#*r. ±fflO^ 
50 So 
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[0 0 18] ±3fib*iJ:5lJ:, WKotttttt 

i: aaci2i««iU#6©t?, 
-CtSo 09*tf* 5 0 0!7^ h©fiJS«fi-»4:T«l^^ 

- Mean*. 2 soyy b<Dmmmt^±m^^—h[c 
an*.fc/S«-er±, 25o/50oip^o. so^ss^K 
/ffiSS«;Wt;i:ft$o 

ft£o ftot, hXtfTffll^^- 

ft So 

[0020] SMmttf^-f ^-e*«-r «»* uv^mr 

TV^„ 

[0 0 2 1] ±«^W b»tfT«^^- K-thf ii 

M£#;fc£«#«^/B«««:. *S)1 3. 5 6MHz(: 
t> . aWRfcfcf LT*/MRfl>J»» S ft £ i 

$c£4 5 OKHzd^ 1 0 OKHz^ftitTk * 
©(BiMI5)h5iWB> tt»<^**#«a»fc:#<ft 
5s ttoT— a»k«^ftS«fB]3&s*>5ri:36S^o 

[0 0 2 2] -JttK. SJCS«PWa:, »K^#b*tfc*S 
[0 0 2 3] ;*3S91K:«£3F«fci*. i^<^)Ift^b« 

? * - ^ — ** #3* if o^tia^i:5Uv mslco^f 
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mim-mm (ono) l-c 

r*U£<£!9, ^^^SJxTV^ftv^fflWcfcv^TfRM 

CO r^g-^o,^v^-^S { 3 f-?-=-v e 5—7 ! zf : de 
p-etch-dep) J RflfHttfflLTt ±V^ 0 
[0 0 2 4] *»«0*tt«r«v^r»*bfc»RH:. JE 

£) TW<D7u— iS"7^ (flow glass )£r3r-Y^fc*>'^ 
(capping) TZ>1t£>^m^^Z>~ tlC£ V, ^/Vnyg 
^9>WS^ (PZT) rt©»*S:7n— #9*«rK— 
^UTsR-* K (void )Sr*C5<©S:.K<*J:..5^.bTt«J: 

Jitt. *5^yay7>f^ (polysilicon line) CDj^ 9 
20 ic N j£V>f* P Z T =a Vt^U-;* * y ^ co^ 9 Jc;*^—- ^ 

*-fk**5r4:ttftv\ WlllWfta-fttttt. gft4 0 0 

S^isti o o%^>r (ioo% s 

wiched charge loss) £r£C N r^T/V • ^y^^c^V 

[0 0 2 5] **W©«fi*«feJ*. fi8S3fi«iftsai< 
J.y^^^3Sft*5ffij?>-ciB< ftSo J.y^^^itS^a 

*c*«fcfts. j/ ^^^it««>av 

coffin (^P7r^V = profile Xt^9i P COjj&SfScoH 
$15) «r«l«i'f-Sfc«)K:«flli-5ri:*S"C#S. 
^r. TEOS. N». TMP iMM^ h ]) * fvv- : trim 
ethylphosphite) . TMB (t5 5^ h V * : trimet 
hylborate ) j^VMS; te®i:j£DT) O.OM^g^^S 

^^^ii«^ifi<ftSSSr*ftS*5r fcl-J: 5#5> 
50 H6. ii«LfcBI«fMi©^y?-^^iS«tt, TMB t 
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tt^^b^^sifK^^-rs^simft: icit «ft 3 5 o 
tout*, *mwK£<9Mi&£iiz>mt'tomm 

[0 0 2 7] WTOStt, *^«0^&Jii± <5*£g£-fr 
fcttttfc4fe*lg t , Wtt S i 0, *I£&tflI9ft ft * 



>N.i$£li:Sr> JfctfcLT^S. iO=h^ (nito 

ffi* = h*£l*TEOS£^-C#fcg'fM£) (nitride 
from TEOS ) y 9 A 
[0028] Ni = 5000s ccm 
T EO S = 1 . 8 s c cm 
1A=600W fSIStf (2 0 0KHz) 

ow mmmm 

taS=4 2 0"C 
JEA=3. 0 h-A- 
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[0 0 2 9] 
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